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Abstract Disturbances in body experience are described as
key schizophrenia symptoms and early disease predictors. In
case studies, different disorders relating to body experience
are presented, but only a few empirical studies have aimed
to distinguish the characteristics of body experience in schizo-
phrenia, and these have been selected arbitrarily and without
reference to cohesive theoretical model. To integrate this frag-
mentary approach, we propose a body self (BS) model, com-
posed of: functions; representations (e.g., body image); and
sense of body identity. The aim of the study was to determine
whether the BS differentiates schizophrenic patients from
healthy controls, and to investigate the relations between as-
pects of BS and a history of illness and clinical characteristics.
The Body Self Questionnaire and the Positive and Negative
Syndrome Scale were administered to 63 schizophrenic
patients and 63 healthy subjects. The difference was found
in the functions of the body-self (perceiving, interpreting,
and regulating body experience), in the sense of body
identity, and in one of three aspects of body image ex-
plored (e.g., acceptance of biological sex). Disturbances in BS
were related to positive symptoms and to the number of hospi-
talizations for other diseases. Together, the results demonstrate
that schizophrenia is more body experience than body image
disorder, since the negative emotional attitude towards the body
and acceptance of fitness were not distinctive for schizophrenia.
The link between the disturbances in BS and the number of
nonpsychiatric hospitalizations suggests that misinterpretation
of body experiences in schizophrenia can promote a search for
medical attention.
Keywords Body self . Body image . Psychosis .
Schizophrenia
Introduction
The classic publications of Bleuler (1950) and Kraepelin
(1916) describe numerous disorders relating to body experi-
ence as key symptoms of schizophrenia. Such symptoms used
to be categorized as early disease predictors experienced by
50 % to 70 % (Ferri et al. 2014; Stanghellini et al. 2012).
Disturbances in body perception, such as seeing another per-
son or a distorted face in one’s reflections (Rosenzweig and
Shakow 1937; Harrington et al. 1989), acute changes in sens-
ing, where normal colors and sounds become painful while
tastes and smells are perceived in a dulled manner (as Luis
(1974) put it: Beverything tastes like sawdust^), rejection of an
aspect of the body, expressed in major self-mutilation with-
out the expression of pain (Large et al. 2009); and abnor-
mal cenesthopathic sensations (Jenkins and Rochricht 2007;
Murawiec 2013) are just a few examples of the disorders of
body experience in schizophrenia that have been described
by clinicians or patients themselves. Disturbances of body
experience in schizophrenia thus constitute a wide range of
phenomena for which no common theoretical denominator has
yet been found. This state of knowledge is also reflected in the
fragmented empirical studies (e.g., studies that take into account
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a single or a few arbitrarily selected aspects) using different
assessment methods (self-report measures, experiments, etc.).
Body Image and Body Experience in Schizophrenia -
Results of Empirical Studies
Unlike case studies, some empirical studies have aimed to
distinguish general characteristics of body experience in
schizophrenia that could be considered specific to this disor-
der. Generally speaking, such studies cover three fields of
research: distortion in body experience, attitude to one’s ap-
pearance, and stimulus processing. The first two are based on
the body image concept, discussed widely in the literature
(Schilder 1935; Cash 2011). Unfortunately, researchers do
not define the term, which results in aspects being chosen
somewhat haphazardly for examination. For example, Koide
et al. (2003) distinguish through factor analysis three compo-
nents of body image: anatomical (relating to body shape),
functional (e.g., powerlessness or strong gastrointestinal
function), and psychological (satisfaction with appearance,
lifelessness) and Chapman et al. (1978) list different body
image aberrations, varying from the sense of losing body
boundaries to size changes in the body or its parts.
Generally, considering the results of such studies in the
context of distorted body experience (e.g., boundary loss,
depersonalization), Chapman et al. (1978) and Koide et al.
(2003) both using the self-report method, demonstrated
differences in the aspects studied between schizophrenia
subjects and healthy people, whereas Priebe and Rohricht
(2001) generally did not notice such differences when
comparing with a group of patients hospitalized for other
disorders. Caputo et al. (2012), using experimental proce-
dures, found that schizophrenic patients more often than
controls experience depersonalization in terms of distortion
of their faces after gazing at their reflection for some time.
Moreover Stanghellini et al. (2014) introducing the con-
cept of bodily self rooted in a phenomenological approach,
distinguished unique pattern of body phenomena in per-
sons with schizophrenia. The core categories of distorted
body experience in this studywere: dynamization (disturbances
of bodily boundary), morbid objectification (body experienced
as devoid of life), and dysmorphic or pain - like phenomena.
The second aspect of body image studied is emotional
attitude towards appearance. In their research based on the
self-report method Koide et al. (2003) found no differences
between schizophrenics and controls, whereas Priebe and
Rohricht (2001) showed that schizophrenics were more
satisfied with their appearance than patients with anxiety
and depressive disorders.
In turn, the empirical verification of clinical reports
describing the radical disturbances in stimulus perception
observed in schizophrenia was based on experimental
methodology. Studies have shown the following changes
in sensations processing in schizophrenics, compared to
controls: reduced ability to distinguish odors (Cumming
et al. 2011) and their evaluation in terms of edibility
(Rupp et al. 2005), and reduced sensitivity to proprioceptive
stimuli (Rosenbaum et al. 1965) and pain (Blumenshon et al.
2002; Boettger et al. 2013). There are, however, studies that
failed to confirm differences in pain thresholds between
healthy people and schizophrenics (Bonnot et al. 2009).
Based on these results, it may be hypothesized that schizo-
phrenia generally leads to elevated sensory thresholds; how-
ever, various sense modalities have not yet been considered in
a single study. Moreover Priebe and Rohricht (2001) mea-
sured body size perception due to tactile stimuli and proved,
that schizophrenic patients underestimated the size of legs.
Although it is not clear why the disturbances occurs only
when the size of legs was estimated, the obtained results
were explained in the light of dysfunction of perception
(e.g., sensory information processing).
Unfortunately, empirical studies aiming to identify specific
features of schizophrenic disorders in body experience tend to
choose several aspects without reference to any cohesive the-
oretical model. To integrate this fragmentary approach to body
experience in schizophrenia (and in psychopathology research
in general), we propose the body self model (Sakson-Obada
2009; Sakson-Obada and Wycisk 2015; Kubiak and Sakson-
Obada 2016).
The Body Self Model - an Attempt to Build a Bridge
between Different Conceptual Approaches
to the Body-Mind Issue
The body self a concept developed by one of the authors
(2009, 2013), unites two different approaches to body-mind
phenomena. The first underlines the body as the object of
perception and affective evaluation, referred to as body image
(e.g., Schilder 1935; Cash 2011). The second approach, based
on the assumption that body experience is the core dimension
of identity (Stanghellini et al. 2014; Krueger 2002; Allport
1960) or cognition (e.g., Barsalou et al. 2003), emphasizes
the position of experiencing subject. The body self model thus
covers both the body image and body experience aspects and
builds a bridge between the two theoretical lines of the „body-
mind issue^ - namely the body as an object (body image), and
the body as a core aspect of self-experience.
The body self (BS) is a complex, tridimensional aspect of
personality composed of: (1) functions, (2) the sense of body
identity, and (3) representations of sensations, body states, and
body characteristics (e.g., body image) [Fig. 1]. It was as-
sumed that the body self is the aspect of personality that or-
ganizes body experiences in the form of representations. The
content and the formal aspects of representations (e.g., the
level of organization, differentiation, and stability) depend
on particular functions of the body self, namely: perception
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of stimuli and their integration in the form of sensorimotor
representations, organized in a new order, when the process
of verbalization is operative. In other words, when a child
enters the world of words, he or she can interpret experience
using language, thus promoting adequate interpretation of in-
ternal states and more mature strategies of coping with them
(cf. the process of desomatization and symbolization of affect
introduced by Krystal (1979) and Krueger (2002)). It is also
assumed that consolidation of body experience is based on the
caregiver’s ability to offer adequate interpretation of the
child’s experience not only in the form of reaction (such as
comforting when the child is anxious) but also in process of
proper naming the internal states of the child (Stern 1985).
Moreover, the naming of the child’s body characteristics by
the caregivers make the visual representation of the appear-
ance more precise and differentiated. Consequently, three ba-
sic functions of body self are distinguished: 1) perception of
stimuli coming from interoceptors (e.g., heartbeat) and extero-
ceptors (e.g., touch, odour), 2) interpretation of body experi-
ence in terms of emotions or physical needs, and 3) regulation
of emotions and physical needs.
It is also assumed that the ability to feel, understand, and
cope with bodily experiences in a sufficient and correct man-
ner should be reflected in both the adequate representation of
the body and its characteristics and the sense of body identity.
In a case of a healthy, adult person such aspects of sense of
bodily identity as (a) unity with the body, (b) continuity of the
body in time and space, (c) boundaries of the body, and (d) the
primordial sense of being alive, are not consciously perceived
in the categories of any aspect of the self. A number of authors
have assumed that a normal relationship between body and
mind entails the state of quiet cooperation’, where the bodily
functioning does not preoccupy the attention of an individual
(Erikson 1956; Stanghellini et al. 2012).
The final dimension of the body self discussed refers to
representations of sensations, body states and body character-
istics. Thus the concept of body image, widely discussed in the
literature (Schilder 1935; Cash 2011), refers to affective and
cognitive representations of different body characteristics
mainly related to the appearance. Development of the body
image as an affect-laden representation depends on caregivers’
attitudes toward the child’s body, which is expressed not only
in words, but also in nonverbal communication (such as in the
way the caregiver touches and looks at a child). Social com-
parison with peers also play a role in the development of body
image during adolescence, when the body image is a pressing
issue (Tatangelo and Ricciardelli 2015). Further some scholars
claim that the ideal of thinness promoted by the media may
also influence body image. However, the results of the latest
studies weakened the thesis about direct media influence on
body dissatisfaction, proving that the peer competition is a key
risk factor for body dissatisfaction (Ferguson et al. 2014).
Three aspects of the body image are included in the model:
satisfaction with appearance, satisfaction with fitness, and ac-
ceptance of biological sex; however the spectrum of body
representations potentially considered is very broad.
In sum, the body self is a complex three-dimensional struc-
ture of personality that introduces bodily experiences on the
mental plane. The BS model has been positively verified in a
few empirical studies. Studies conducted in a healthy popula-
tion, trauma survivors, and subject with insecure attachment
showed strong relationships between all functions of BS,
functions and both the sense of body identity and satisfaction
with appearance, and moderate relationships between repre-
sentations of BS (Sakson-Obada 2009). The Body Self
Questionnaire, based on the model of BS, succeeded in differ-
entiating a normal population and a clinical groups in which
disturbances in the body self were assumed (Pyrgiel 2014;
Kubiak and Sakson-Obada 2016).
Summary and Aim
The body self model allows integration of observations from
the field of body experience and body image in schizophrenia.
Taking the body self conceptualization as starting point, it
seems justified to conclude that results of the studies relate
to the sense of body identity (e.g lifelessness, body boundary,
depersonalization), to one type of body image representation
(satisfaction with appearance), and to the function of percep-
tion of stimuli (e.g. pain, olfactory perception; see: Table 1).
The aim of the study was to determine if the three-dimensional
body self model differentiates schizophrenic patients from
Fig. 1 Body self model
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healthy controls, and to investigate relations between aspects
of body self and a history of illness and clinical characteristics
(positive and negative symptoms, general psychopathology).
Participants and Methods
Participants
Sixty-three participants with diagnoses of schizophrenia took
part in the study (58.7 % male and 41.3 % female; age
M = 29.5; SD = 5.5), after obtaining written informed consent
to the protocol from the local ethics committee. The remaining
demographic and clinical characteristics are shown in Table 2.
Diagnosis by ICD-10 criteria was based on medical re-
cords; no additional verification was made. Patients were
recruited from a psychiatric rehabilitation ward F-9, Clinic
of Psychiatry and Neurology Institute, Warsaw. This ward
provides psychiatric treatment and rehabilitation for 18–
35 year-old patients with diagnosis of schizophrenia and
other psychotic disorders. The control group without men-
tal disorders and suicide ideation was sex- and age-
matched. Exclusion criteria for the participation in the
study were: intellectual disabilities and presence of disease
that could affect body experience.
Methods
Sociodemographic data (gender, age, years of education,
body–mass index (BMI), current diseases, relationship status),
the patient’s disease history, and the subjective side effects of
antipsychotic treatment were obtained through the question-
naire completed by the subjects.
The Body Self Questionnaire (BSQ) assesses the aspects of
BS: namely, the functions, body image, and the sense of body
identity (Sakson-Obada 2009; Saks on-Obada and Wycisk
2015). It is made up of 78 (81) statements in the version for
women (men) and assesses disturbances in BS functions (per-
ception, interpretation, regulation), sense of physical identity,
and three aspects of body image (appearance evaluation, fit-
ness evaluation, acceptance of biological sex). There are two
subscales measuring perception disturbances—Lowered
threshold (7 items, e.g., Sometimes even a gentle touch is
painful) and Heightened Threshold (10 items, e.g.,
Sometimes all or part of my body is insensitive to pain), one
measuring the ability to interpret emotions and bodily needs
(13 items, e.g., It’s difficult for me to find the right words for
my feelings), and one assessing the regulation of emotions and
physiological needs (20 items, e.g., Sometimes I cannot stop
eating, even though I am not hungry). The Sense of body
identity scale contains 10 items (e.g., Sometimes I feel dead
inside). These scales are the same in both the male and female
Table 1 Disturbances in the
body self in schizophrenia Aspect of body self The aspects examined
Functions
Perception
• Qualitative disturbances Pain - like phenomena (Stanghellini et al. 2014), cenesthopathic sensations
(Jenkins and Rochricht 2007; Murawiec 2013)
• Quantitative disturbances Reduced sensitivity to proprioceptive stimuli (Rosenbaum et al. 1965) and
pain (Blumenshon et al. 2002; Boettger et al. 2013), reduced ability to
distinguish odors (Cumming et al. 2011)
Sense of body identity
A sense of having boundaries A sense of boundaries (Chapman et al. 1978; Priebe and Rohricht 2001),
dynamization (Stanghellini et al. 2014)
A sense of continuity in space Changes in body size (Chapman et al. 1978; Priebe and Rohricht 2001)
A sense of continuity in time Changes in body appearance (Chapman et al. 1978)
A sense of unity with the body Depersonalization, a sense of body strangeness (Chapman et al. 1978;
Caputo et al. 2012)




• Cognitive aspect Beliefs regarding the body size, appearance (Koide et al. 2003; Priebe and
Rohricht 2001)
• Affective aspect Dissatisfaction with appearance (Koide et al. 2003; Priebe and Rohricht
2001)
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versions. Three subscales evaluate the body image dimension:
Appearance (8 items, e.g., I feel physically attractive); Fitness
(5 items for women, 6 for men, e.g., I have good motor coor-
dination); Acceptance of biological sex (5 items for women, 7
for men, e.g., I’d rather be a person devoid of sex attributes).
Answers are given on a 5-point Likert scale (1: not true at all;
5: very true). Higher scores reflect a greater number of distur-
bances in the BS.
PANSS (Positive and Negative Syndrome Scale, Kay et al.
1987) is a 30-item clinical tool assessing schizophrenia symp-
toms. Each item is rated from 1 (absent) to 7 (extreme). The
scale contains three subscales: positive symptoms (7 items),
negative symptoms (7 items), and general psychopathology
(16 items).
Differences between the control and experimental groups
were computed using one-way ANCOVA, controlling for the
selected socio-demographic variables. Effect sizes (Cohen’ d)
were also reported. Further, correlations between PANSS
and BSQ were obtained using Pearson’s r coefficient.
Stepwise multiply regression analysis were performed
in an attempt to indicate predictors of disorders in the
body self in schizophrenia group. Assumed statistical
significance was p < 0.05, two-tailed. Data analysis employed
PS IMAGO SPSS 22.
Results
Analysis of Differences in the Body Self in Schizophrenia
and Control Group
The basic statistical description of demographic and medical
variables is presented in Table 2. The frequencies in Table 2
indicate that schizophrenic patients are more often single than
healthy controls (χ2 = 35.14, df = 1, p < .001), have fewer
years of education (t = −4.36, df = 124, p < .001), and have
higher BMIs (t = 3.85, df = 124, p < .001) than the control
group. All patients were undergoing antipsychotic medication
(51 patients on first-generation antipsychotics (FGAs), 5 pa-
tients on both first-generation and second-generation antipsy-
chotics (SGAs), and 7 patients on a drug adjustment proce-
dure). Considering the potential detrimental effect of medica-
tion on sensitivity, weight gain, emotion, and physical states
(e.g., sedation, increased appetite, and somnolence), the
subjective side effects of medication were controlled for.
More than half the patients (58.7 %) reported side effects
of antipsychotic medication, and 22 % reported more than
one symptom. The most frequented side effects mentioned
were: somnolence (6 subjects), weight gain (5 subjects),
physical weakness or sedation (5 subjects), and muscle
Table 2 Demographic and
clinical characteristics of subjects Demographic characteristics
Schizophrenia (n = 63) Control group (n = 63)
Relationship status (n, %)
Single 52 (83 %) 20 (32 %)
Partnership 11 (17 %) 43 (68 %)
Sex
Male 37 (58.7 %) 37 (58.7 %)
Female 26 (41.3 %) 26 (41.3 %)
Age (SD) 29.5 (5.5) 28.3 (5.4)
Mean years of education (SD) 16.8 (2.3) 18.5 (3.7)
Body Mass Index (BMI) 26.8 (6.7) 23.2 (3.1)
Clinical characteristics
Mean SD
Age of onset 21.2 5.7
Relapse number 3.3 3.6
Duration of illness (years) 7.8 6.7
Time since last episode (months) 10 25.3
Number of hospitalization due to schizophrenia
(in last 12 months)
1.8 0.9
Number of hospitalization due to other diseases
(in last 12 months)
0.2 0.6
PANSS
Positive scale 9.8 0.5
Negative scale 10.9 5.8
General psychopathology 23.2 7.1
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stiffness (4 subjects). Small numbers of patients mentioned
other side effects: agitation (2 subjects), headache (2 subjects),
agitation (2 subjects), and sexual dysfunction (2 subjects).
To assess the potential effect of medication on the body-
self, we compared patients who had mentioned side-
effects of medication with those who had not. This com-
parison revealed no statistically significant differences
between the two groups in any of the BS variables
investigated, so in further analysis, the side effect variable
was not included.
Analysis of covariance (ANCOVA) was used to compare
the difference between schizophrenic patients and healthy
controls in the BSQ results, controlling for relationship status,
years of education, and BMI. The analysis showed that the
results for each BSQ subscale measuring functions of the
body self and the sense of body identity were significantly
higher in schizophrenic patients (see Table 3) who thus, more
often than controls, experienced both increased and decreased
sensitivity to external stimuli; however the difference is
smaller for lowered thresholds. Moreover, schizophrenic
patients had more difficulties interpreting and coping with
emotions and bodily states (e.g., hunger and sexual arousal)
than the control group. They also struggled with body identity
disorders—like the loss of body boundaries or failure to
recognize themselves in the mirror—more often than the
control group. Only one aspect of body image—the accep-
tance of biological sex—differentiated the two groups.
Schizophrenic patients declared more negative emotions
(such as shame and disgust) toward the sexual attributes
of their body than did healthy controls. The groups did
not significantly differ in terms of satisfactionwith appearance
and fitness.
A large effect in BSQ regulation and sense of body identity
was observed, whereas a medium-sized effect was detected
for heightened threshold, interpretation, and acceptance of bi-
ological sex. Lowered threshold, evaluation of appearance,
and evaluation of fitness, as measured by BSQ, had small
effect sizes.
Analysis of Body Self Correlates in Schizophrenic Group
Table 4 presents Pearson’s r correlation coefficient between
the PANSS and BSQ subscales. No BSQ subscales were sig-
nificantly correlated with the PANSS negative symptoms sub-
scale. Associations between positive symptoms and a few
aspects of BS were observed. Positive symptoms (delusions,
excitement) were related to heightened thresholds, difficulties
in regulation of emotions and bodily states, disorder in the
sense of body identity, and dissatisfaction with appearance.
Only one aspect of the BS sense of body identity was
positively correlated to general psychopathology, as mea-
sured by PANSS.
Table 5 shows the correlations between BSQ subscales and
demographic data (BMI, age, years of education, relationship
status, and sex) and course-of-schizophrenia variables (age of
onset, duration of illness, number of relapses, time since last
episode, number of hospitalizations for schizophrenia, num-
ber of hospitalizations for other diseases). A negative correla-
tion was observed between age and heightened and lowered
threshold. Years of education were related to heightened and
lowered threshold, interpretation, regulation, and sense of
body identity, whereas age of onset correlated negatively only
with the sense of body identity. No difference emerged
between single and partnered individuals patients in regard
to the BS variables. Moreover, women, as compared to
men, received higher scores in regulation (M female =3.1,
M male = 2.6; t = 2.6, p = .01), satisfaction with appear-
ance (M female =2.8, M male =1.9; t = 4.3, p = .001), and
satisfaction with fitness (M female =3.0, M male =2.4;
t = 2.3, p = .03). Hospitalization for other diseases was
related to disturbances in perception (heightened and
lowered threshold) and regulation.
These results were verified using stepwise regression anal-
ysis. Nonpsychiatric hospitalization was the only predictor for
two aspects of body-self: lowered threshold (R2adj. = 0.15;
F (1,24) = 5.46; p = 0.03; β = 0.37, SE = 0.16; p = 0.03)
and heightened threshold (R2adj. = 0.33; F (1, 24) = 13.29;
Table 3 Differences between
groups in BSQ scores using
ANCOVAwith years of
Education, BMI, and relationship
status, as covariates
BSQ scales Schizophrenia Control group F df2 p Cohen’s d
M SD M SD
Heightened threshold 1.68 0.59 1.39 0.40 7.54 121 .007 .57
Lowered threshold 1.79 0.66 1.54 0.49 6.42 121 .013 .42
Interpretation 2.54 0.77 2.04 0.52 8.25 121 .005 .76
Regulation 2.81 0.69 2.29 0.54 8.61 121 .004 .83
Sense of body identity 1.95 0.78 1.37 0.50 5.07 121 .026 .87
Satisfaction with appearance 2.26 0.91 1.94 0.62 2.45 121 .12 .41
Satisfaction with fitness 2.66 1.00 2.27 0.65 1.52 121 .193 .47
Acceptance of biological sex 1.50 0.56 1.23 0.37 5.41 121 .021 .57
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p = 0.001; β = 0.48, SE = 0.13; p = 0.001). Gender was the only
predictor for the interpretation (R2adj. = 0.13; F (1,24) = 4.67;
p = 0.04; β = −0.66, SE = 0.30; p = 0.04), which means that
female patients described more problems with the interpreta-
tion of physical states and emotions than did male patients.
Gender and age of onset were the best predictors for regulation
(R2adj. = 0.42; F (2, 23) = 10.03; p = 0.001; β gender = −0.85,
SE = 0.23; p = 0.001; β onset = −0.64, SE = 0.02; p = 0.01). The
results revealed that both female gender and early onset of
schizophrenia are risk factors for difficulties with emotional
regulation and physical needs. Gender and positive symp-
toms were the best predictors (female gender being a risk
factor) for dissatisfaction with appearance R2adj. = 0.48;
F (2, 23) =12.48; p = 0.001; β gender = −1.44,
SE = 0.39; p = 0.001; β positive = −0.92, SE = 0.38;
p = 0.024). The analysis did not distinguish any significant
predictors for sense of body identity, fitness evaluation, or
acceptance of biological sex. Stronger correlations between
the predictors than between the predictors and the depen-
dent variables may explain the fact that, in the regression
analysis (i.e., the method with more rigorous requirements),
fewer results turned out to be significant than in the corre-
lation analysis. For this reason, the discussion was based
mainly on the results of the correlation analysis, in order to
capture more detailed relationships between the variables.
Discussion
The first part of the study attempted to determine differences
between schizophrenic patients and healthy controls in BS,
considered as a complex, three-dimensional aspect of person-
ality. The results revealed significant differences in each BS
function and sense of body identity, whereas differences in
representations (body image) were insignificant, with the ex-
ception of acceptance of biological sex.The basic function of
the BS is the perception of stimuli, and schizophrenic patients
indicated that they suffered from more disturbances than con-
trols in terms of both lowered and heightened thresholds of
sensation. Schizophrenics’ insensitivity to sensations - including
pain, proprioceptive stimuli, and odors - were confirmed in ex-
perimental research (Blumenshon et al. 2002; Boettger et al.
2013) and is supported by our results. One intriguing result
refers to the lowered threshold of sensations in schizophrenic
patients, compared to controls. However, the idea of hypersen-
sitivity was recently developed by a few authors and has been
Table 4 Correlations between






Heightened Threshold .36** -.03 .14
Lowered threshold .19 -.06 .06
Interpretation .04 -.01 .17
Regulation .27* .06 .21
Sense of body identity .35** .20 .44***
Satisfaction with appearance .28* .11 .24
Satisfaction with fitness .20 .11 .20
Acceptance of biological sex .16 .20 .23
*-p < 0,05;**-p < 0,01;***-p < 0,001; BSQ: The Body–Self Questionnaire; PANSS: Positive and Negative
Syndrome Scale
Table 5 Correlations between BSQ subscales and demographic and course-of-schizophrenia variables
















Heightened threshold -.50 -.20* -.23** -.03 -.15 -.07 -.23 .05 .35***
Lowered threshold .30 -.18* -.19* -.08 -.04 .09 -.26 -.07 .27**
Interpretation 0.06 -.15 -.19* -.10 .07 .24 -.17 .03 .11
Regulation .14 -.04 -.23* -.15 .25 .22 -.12 .01 .20*
Sense of body identity .12 -.12 -.32*** -.30* .21 .13 -.18 .13 .15
Satisfaction with appearance .07 -.01 -.08 -.01 .05 -.06 -.23 -.02 .25
Satisfaction with fitness .17 .11 -.10 .01 .15 .05 -.30 .24 .12
Acceptance of biological sex .02 -.03 -.09 -.10 -.05 .13 -.13 .10 .07
*-p < 0,05; **-p < 0,01;***-p < 0,001; BSQ: The Body Self Questionnaire;
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described as a sensorimotor gating disturbance in schizophrenia
(Keil et al. 2016; Smucny et al. 2013). This cognitive disorder is
based on a deficit in preconscious information processing, con-
sidered as an attentional abnormality leading to stimulus over-
load and cognitive fragmentation, expressed phenomenological-
ly as Bbeing attacked by sensations^. This hypothesis was ver-
ified by Smucny et al. (2013), who demonstrated that schizo-
phrenic patients are easily distracted by normal sounds and have
difficulties concentrating on tasks; our study confirmed this,
revealing that patients can register and express this problem
through the declarative method. As a lowered and a heightened
threshold are strongly interrelated in the schizophrenic group
(r = 0.714; p < .001), we can conclude that schizophrenic pa-
tients experience alternating states: being sometimes oversensi-
tive to stimuli (perceiving them as painful or irritating) and
sometimes perceiving them as dulled.
Schizophrenic patients also experience more difficulties
interpreting and coping with emotions and physical needs.
They thus have problems identifying bodily states correctly
and indicating the cause of emotional and physical states (like
hunger, illness) and coping with them. The results agree with
those of Henry et al. (2010), who demonstrated higher levels
of alexithymia in a schizophrenic group than in controls. The
confusion in sensation, emotions, and bodily states was
reflected in disorders in the sense of body-identity diffusion
(all of function variables were related to the sense of body
identity variable; r values ranged from r = .43, p < .01 to
r = .65, p < .01). Schizophrenic patients declared more distur-
bances in this aspect, which included e.g., a sense of internal
death, dissolution of body boundaries, and not recognizing
one’s reflection in the mirror.
Moreover, only one aspect of body image differentiate the
clinical and control groups. That fact the greatest difference
was obtained in the acceptance of biological sex suggests that
schizophrenic patients suffer from problems incorporating the
body attributes that define them as male or female into their
self-concepts (c.f. Nasser et al. 2002; Rajkumar 2014).
Interestingly, although the average BMI was higher in the
schizophrenics than in the controls, the evaluation of fitness
did not differentiate the two groups. Our results do not agree
with those obtained by Vancampfort et al. (2011), who found
such a difference when comparing schizophrenic and control
groups. According to Vancampfort et al. (2010, 2011), de-
creased physical self-perception in schizophrenia patients, to-
gether with their lower physical fitness parameters, are related
to different factors, such as negative symptoms linked with a
sedentary lifestyle, low self-efficacy, sleep problems, and low
physical self-worth (Vancampfort et al. 2010; Vancampfort
et al. 2011). We should underline that, in our study, poor
evaluation of fitness was not related to negative symptoms,
but rather to problems with the control of emotions and body
states (r = .466, p < .001), low evaluation of appearance
(r = .39; p = .001), and a disordered sense of body identity
(r = .27; p < .034). These results highlight the close relation-
ship between physical activity and becoming lost in body
experience and dissatisfaction with one’s appearance, at least
in young schizophrenic patients. The difference in our results
from those obtained by Vancampfort et al. (2010, 2011) may
thus be the effect of the specific nature of the groups (with
Vancampfort’s study having older patients) or of the tool used.
The patients who took part in our study were generally young,
and their daily functioning was not marked by the chronicity of
illness linked to reduced physical activity. The final aspect of
body image studied was appearance evaluation. Schizophrenic
patients did not differ in this aspect of body image from healthy
controls. Our results agree with those obtained by Koide et al.
(2003), who also did not find such a differencewhen comparing
schizophrenic and control groups.
The next aim of the study was to investigate the relation-
ship between the body self and schizophrenia symptoms.
None of the body self aspects were related to the negative
symptoms measured by PANSS. This result suggests the in-
dependence of BS disorder from negative symptomatology in
schizophrenia. Positive symptoms were related to disorders in
the sense of body identity, an elevated threshold of sensations,
the difficulties with regulation of emotions and physical
needs, and a negative attitude to one’s appearance. All of these
aspects of BS were related to delusions and conceptual disor-
ganization (r values range from r = 0.29, p < 0.05 to r = 0.38,
p < 0.01) and the elevated threshold alone was also related to
excitement (r = 0.26, p < 0.05). This result is similar to that
obtained by Koide et al. (2003), who showed that body image
pathology was more strongly related to positive symptoms
than negative symptoms. A relationship between florid symp-
toms and body experience disorders is widely described by
clinicians (Sass et al. 2013; Raballo 2013; de Haan and Fuchs
2010), but the description of the co-occurrence of positive
symptomatology with a diminished sensitivity to external
stimuli has not been underlined by those authors. These results
allowed us to hypothesize that active psychosis results in a
shifting of engagement from the external world (e.g., sensations)
to internal delusional processes caused by the illness. In effect,
patients may have a diminished awareness of sensations from
the environment. A radical form of this process was described
by Kraeplin in the context of the lack of sensitivity to bodily
discomfort in schizophrenia, expressed in such behaviors as
enduring in uncomfortable positions, burning oneself with a
cigar, and indifference to flies settling on the eyelids
(Kraepelin 1916). However, it should be underlined that
our results need to be treated with caution, as the correla-
tions obtained were rather weak, and were not confirmed by
the results of regression analysis, which generally did not
indicate positive symptoms as significant predictors for body-
self disorders.
Regarding the relationship between BS and demographic
variables, we noted that age was related only to disturbances
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of perception, although the correlations were weak and not
supported by the results of regression analysis, which suggests
caution in interpreting this result. However it cannot be ex-
cluded that younger schizophrenic patients experience more
disturbances in the basic function of body self—e.g., in the
perception of stimuli due to developmental changes in puberty
(Lewine 1981; Harrop and Trower 2001). The relationship
between functional and identity aspects of BS with years of
education is rather surprising. Taking into account the lack of
significant relationship between years of education and the
course-of-illness variables, we should search for an explana-
tion which does not rely on possible overlapping of these
variables. A possible explanation refers to the relationship
between education level and social desirability, leading to po-
tential response distortion (Ones et al. 1996). A higher cogni-
tive ability in better-educated patients may lead to self-en-
hancement, as a consequence of realizing the negative results
of being diagnosed as schizophrenic (e.g., stigmatization).
The results obtained in our study support the observa-
tions maid by some researchers that men have more pos-
itive body images, than women (Demarest and Allen
2000). In our study, women were more dissatisfied with
appearance and fitness, than men. Body dissatisfaction
among women is explained as the consequence of inter-
nalization of society’s beauty standards, linking being a
women with attractiveness and thinness (Brennan et al.
2010). Our results suggests that women suffering from
schizophrenia are not free from influences of sociocultural
discourse which imposes almost unattainable standards of
feminine beauty. Moreover female gender was a risk factor
for difficulties with the interpretation and regulation of
emotions and physical needs. This result suggests that,
as with healthy young women (Sakson-Obada 2009), fe-
male schizophrenic patients are more exposed to distur-
bances in the body experience than men.
Our study generally reveals no associations between BS
and the course of schizophrenia. The results suggest that dis-
turbances in the BS are relatively independent of the severity
and course of schizophrenia. The above conclusion should be
treated with caution, however, since this finding might be
caused by the specific nature of the patients participating in
the study (young with initial diagnosis). In this context, the
significant links observed between the number of hospitaliza-
tions for other diseases and disturbances of basic function of
BS—like perception (both elevated and lowered thresholds of
sensation) and regulation of emotion and physical states—
were surprising. Interestingly, those patients did not reported
any chronic diseases, which could eventually affect the
body experience. Schizophrenic patients who suffer from
disturbances in perceiving and regulating body experience
(e.g., severe pain, blurred vision, and excessive excitement)
may have a tendency to understand them in terms of physical
illness. Such misinterpretation can promote a search for
medical attention, resulting in a large number of nonpsychiatric
hospitalizations. This explanation is consistent with the litera-
ture on the hypochondriac and cenesthopathic symptoms con-
sidered the core symptoms of schizophrenia (Kato and Ishiguro
1997), together with vague complaints of poor physical condi-
tions (Kobayashi andKato 2004) and pain-like experience. The
prevalence of these body disturbances in the early stages of
schizophrenia is high (50 %–70 %; Stanghellini et al. 2012,
Kobayashi and Kato 2004) and, according to Bräunig et al.
(2000) the symptoms may occur 15 years before the manifes-
tation of schizophrenia. Based on the data from our study, we
formulate the hypothesis that long before the diagnosis of
schizophrenia is made, disorganization of body experience
may be in the foreground in some subjects, and may lead to
medical consultations and even to hospitalization for somatic-
like symptoms.
Moreover, our study did not find any significant impact
of the side effect of drug treatment on BS, which is cohe-
sive with the results of other researchers who investigated
the influence of antipsychotic treatment on body image
(Priebe and Rohricht 2001, Koide et al. 2003).
Conclusions
Our study leads to several important conclusions. The results
revealed that schizophrenia is a disorder rooted in a lack of
Banchoring^ of the subject in the body, resulting in confusion
in body experience on different levels. The most relevant BS
disorder in schizophrenia refers to the functions and sense of
body identity, the last of which is a consequence of severe
disturbances in perception, interpretation, and ability to cope
with sensations, emotions, and body states. Negative emotion-
al attitudes towards the body and its characteristics do not
appear to be distinctive of schizophrenia. The exception is
acceptance of biological sex, but disturbances in this aspect
of body image indicate a rejection of the crucial aspects of
identity, so it addresses a different psychological problem than
dissatisfaction with appearance or fitness. Our results support
the idea that schizophrenia is a disorder better characterized by
abnormal experience of the body than by body image distur-
bances, understood as an evaluation of appearance and other
body characteristics. The body image aspects (such as appear-
ance and fitness evaluation), extensively explored in the con-
text of body image psychopathology (bulimia, anorexia, and
obesity), do not seem to be a key characteristic of schizophre-
nia, in which the sense of self is disorganized by delusions and
hallucinations. The negative emotional attitude towards the
body and its characteristics do not appear to be distinctive
for schizophrenia.
Additionally, disorders of stimulus perception and in the
ability to coping with emotions and physical needs are related
to the number of hospitalizations for other diseases. The
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clinical implications of the results points to the importance of
the detection of early signs of schizophrenia related to
distorted body experiences, which may be initially regarded
as caused by physical conditions. In further research, the
exact reason for nonpsychiatric hospitalization should be
taken into account.
Moreover, the body self model seems to be useful in de-
scribing different body images and body experience distur-
bances in psychopathology, as it gathers empirical results
and clinical observations into one conceptual framework.
We are of the opinion that methods other than the declarative
method of body self assessment are of crucial importance in
the study of the body-mind issue. Introducing parallel
methods of assessment (descriptive and experimental), posing
a question of coherence, would seem to be worth considering
in further studies.
Our study has certain limitations. First, the sample size was
small and the clinical group was specific: patients were young
and with their initial diagnosis. It cannot be excluded that the
results would be different if the study were conducted in an
older, chronically ill group, where negative symptomatology
is more pervasive. Second, our study does not give a definite
answer to the specificity of BS in schizophrenia. To answer
this question, comparison with other clinical groups is
required. Third, the study is based on the declarative
method, which requires a certain level of insight into ex-
perience. A combination of declarative and experimental
methods in seeking distinctive traits of BS in schizophre-
nia should be considered.
Compliance with Ethical Standards
Ethical Approval All procedures performed in studies involving hu-
man participants were in accordance with the ethical standards of the
institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical stan-
dards. Local Ethics Committee approved of the study.
Informed Consent Written informed consent was obtained from all
subjects.
Conflict of Interest To the best of our knowledge, no conflict of inter-
est, financial or other, exists.
Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.
References
Allport, G. (1960). The individual and his religion. Virginia: Macmilian.
Barsalou, L. W., Niedenthal, M. P., Barbey, A. K., & Ruppert, J. A.
(2003). Social Embodiment. The Psychology of Learning and
Motivation, 43, 43–86. doi:10.1016/S0079-7421(03)01011-9.
Bleuler, E. (1950). Dementia praecox or the group of schizophrenias.
Oxford: International Universities Press.
Blumenshon, R., Ringler, D., & Eli, I. (2002). Pain perception in patients
with schizophrenia. The Journal of Nervous and Mental Disease,
190, 481–483. doi:10.1037/h0022779.
Boettger, K., Grossman, D., & Bar, K. (2013). Increased cold and heat
pain thresholds influence the thermal grill illusion in schizophrenia.
European Journal of Pain, 17, 200–209. doi:10.1002/j.1532-
2149.2012.00188.x.
Bonnot, O., Anderson, G., Cohen, D., Willer, J., & Tordjman, S. (2009).
Are patients with schizophrenia insensitive to pain? The Clinical
Journal of Pain, 25, 244–252. doi:10.1097/AJP.0b013e318192
be97.
Bräunig, P., Krueger, S., Rommel, O., &Börner, I. (2000). Zönästhetische
Schizophrenien. Schweizer Archiv für Neurologie und Psychiatrie,
151, 16–21.
Brennan, M. A., Lalonde, C. E., & Bain, J. L. (2010). Body image percep-
tions: do gender differences exists?Psi Chi Journal of Undergraduate
Research, 15, 130–138.
Caputo, G., Ferrucci, R., Bortolomasi, M., Giacopuzzi, M., Priori, A., &
Zago, S. (2012). Visual perception duringmirror gazing at one’s face
in schizophrenia. Schizophrenia Research, 140, 46–50. doi:10.1016
/j.schres.2012.06.029.
Cash, T. F. (2011). Cognitive-behavioral perspectives on body image. In
T. F. Cash & L. Smolak (Eds.), Body image: a handbook of science,
practice, and prevention (pp. 39–47). New York: Guilford Press.
Chapman, L., Chapman, J., & Raulin, M. (1978). Body image aberration
in schizophrenia. Journal of Abnormal Psychology, 87, 399–407.
doi:10.1037//0021-843X.87.4.399.
Cumming, A., Matthews, N., & Park, S. (2011). Olfactory identification
and preference in bipolar disorder in schizophrenia. European
Archives of Psychiatry and Clinical Neuroscience, 261, 251–259.
doi:10.1007/s00406-010-0145-7.
DeHaan, S., & Fuchs, T. (2010). The ghost in themachine: disembodiment
in schizophrenia - two case studies. Psychopathology, 43, 327–333.
doi:10.1159/000319402.
Demarest, J., & Allen, R. (2000). Body image: gender, ethnic, and age
differences. The Journal of Social Psychology, 140, 465–472.
doi:10.1080/00224540009600485.
Erikson, E. (1956). The problem of ego identity. American Journal
of Psychoanalytic Association, 4, 56–118. doi:10.1177
/000306515600400104.
Ferguson, C. J., Muñoz, M. E., Garza, E., & Galindo, M. (2014).
Concurrent and prospective analyses of peer, television and so-
cial media influences on body dissatisfaction, eating disorder
symptoms and life satisfaction in adolescent girls. Journal of
Youth and Adolescence, 43, 1–14. doi:10.1007/s10964-012-
9898-9.
Ferri, F., Costantini, M., Salone, A., Di Iorio, G., Martinotti, G., Chiarelli,
A., et al. (2014). Upcoming tactile events and body ownership in
schizophrenia. Schizophrenia Research, 152, 51–57. doi:10.1016/j.
schres.2013.06.026.
Harrington, A., Oepen, G., &Manfred, S. (1989). Disordered recognition
and perception of human faces in acute schizophrenia and experi-
mental psychosis. Comprehensive Psychiatry, 30, 376–384.
Harrop, C., & Trower, P. (2001). Why does schizophrenia develop at late
adolescence? Clinical Psychology Review, 21, 241–265.
doi:10.1016/S0272-7358(99)00047-1.
Curr Psychol
Henry, J. D., Bailey, P. E., von Hippel, C., Rendell, P., & Lane, A. (2010).
Alexithymia in schizophrenia. Journal of Clinical and Experimental
Psychopathology, 32, 890–897. doi:10.1080/13803391003596462.
Jenkins, G., & Rochricht, F. (2007). From cenesthesias to cenesthopathic
schizophrenia: a historical and phenomenological review.
Psychopathology, 40, 361–368. doi:10.1159/000106314.
Kato, S., & Ishiguro, T. (1997). Clinical courses of hypochondriac-
cenesthopathic symptoms in schizophrenia. Psychopathology, 30,
76–82. doi:10.1159/000285032.
Kay, S. R., Fiszbein, A., & Opfer, L. A. (1987). The positive and negative
syndrome scale (PANSS) for schizophrenia. Schizophrenia Bulletin,
13, 261–268. doi:10.1093/schbul/13.2.261.
Keil, J., Romero, Y. R., Balz, J., Henjes, M., & Senkowski, D. (2016).
Positive and negative symptoms in schizophrenia relate to distinct
oscillatory signatures of sensory gating. Frontiers in Human
Neuroscience, 10, 1–11. doi:10.3389/fnhum.2016.00104.
Kobayashi, T., & Kato, S. (2004). Psychopathology and outcome of first-
admission schizophrenic patients: hypochondriac-cenestopathic
symptoms as predictors of an unfavourable outcome. Psychiatry
and Clinical Neurosciences, 58, 567–572. doi:10.1111/j.1440-
1819.2004.01301.x.
Koide, R., Iizuka, S., Fujihara, K., & Morita, N. (2003). Body image
symptoms and insight in schizophrenia. Psychiatry and Clinical
Neurosciences, 56, 9–15. doi:10.1046/j.1440-1819.2002.00925.x.
Kraepelin, E. (1916). Dementia praecox and paraphrenia. Chicago:
Chicago Medical Book Co..
Krueger, D. (2002). Integrating body self and psychological self. New
York: Brunner-Routledge.
Krystal, H. (1979). Alexithymia and psychotherapy. American Journal of
Psychotherapy, 33, 17–31.
Kubiak, A., & Sakson-Obada, O. (2016). Repetitive self-injury and the
body self. Psychiatria Polska, 50, 43–54. doi:10.12740/PP/44453.
Large, M., Babidge, N., Andrews, D., Storey, P., & Nielssen, O. (2009).
Major self-mutilation in the first episode of psychosis. Schizophrenia
Bulletin, 35, 1012–1021. doi:10.1093/schbul/sbn040.
Lewine, R. R. J. (1981). Ontogenic implications of sex differences
in schizophrenia. In E. F. Walker (Ed.), Schizophrenia. A life-
course developmental perspective (pp. 188–210). London:
Academic Press Inc..
Luis, L. N. (1974). Schizophrenia: senses, sensations and sense.
Orthomolecular Psychiatry, 3, 196–209.
Murawiec, S. (2013). Schizofrenia cenestetyczna - opis przypadku
leczenia risperidonem w iniekcjach o przedłużonym działaniu
[Cenesthopatic schizophrenia - a case study of the treatment
with risperidon long-acting iniection]. Review of Clinical
Neuropsychiatry, 5, 171–176.
Nasser, E. H., Walders, N., & Jankins, J. K. (2002). The experience of
schizophrenia. What gender got to do with it? A critical review of
the current status of research on schizophrenia. Schizophrenia
Bulletin, 28, 251–162. doi:10.1093/oxfordjournals.schbul.a006944.
Ones, D., Reiss, A. D., & Viswesvaran, C. (1996). Role of social desir-
ability in personal testing for personal selection: the red herring.
Journal of Applied Psychology, 81, 660–979. doi:10.1037/0021-
9010.81.6.660.
Priebe, S., & Rohricht, F. (2001). Specific body image in acute schizo-
phrenia. Psychiatry Research, 101, 289–301. doi:10.1016/S0165-
1781(01)00214-1.
Pyrgiel K. (2014). Ja cielesne a zaburzenia odżywiania [The body self and
eating disorder]. (Unpublished Master’s thesis, University of Adam
Mickiewicz).
Raballo, A. (2013). Self disorder and the experimental core of schizo-
phrenia spectrum vulnerability. Psychiatria Danubina, 24, 303–310.
Rajkumar, R. P. (2014). Gender identity disorder and schizophrenia:
neurodevelopment disorders with common casual mechanisms?
Schizophrenia Research and Treatment, 2014, 1–8 http://www.
hindawi.com/journals/schizort/2014/463757/cta. Accessed: 3
May 2016. doi:10.1155/2014/463757.
Rosenbaum, G., Flenning, F., & Rosen, H. (1965). Effects of weight
intensity on discrimination thresholds of normals and schizo-
phrenics. Journal of Abnormal Psychology, 70, 446–450.
doi:10.1037/h0022779.
Rosenzweig, S., & Shakow, D. (1937). Mirror behaviour in schizophrenic
and normal individuals. The Journal of Nervous and Mental
Disease, 86, 166–174.
Rupp, C., Fleischhacker, W., Kemmler, G., Oberbauer, H., Scholtz, A.,
Wanko, C., & Hinterhuber, H. (2005). Varius bilateral olfactory
deficits in male patients with schizophrenia. Schizophrenia
Bulletin, 3, 155–165. doi:10.1093/schbul/sbi018.
Sakson-Obada, O. (2009). Pamięć ciała. Ja cielesne w przywiązaniu i
traumie [Memory of the body. Body Self in trauma and attachment].
Warszawa: Diffin.
Sakson-Obada, O., &Wycisk, J. (2015). The body self and the frequency,
intensity and acceptance of menopausal symptoms. Menopausal
Review, 14, 82–89. doi:10.5114/pm.2015.52150.
Sass, L., Pienkos, E., Nelson, B., &Medford, N. (2013). Anomalous self-
experience in depersonalization and schizophrenia: a comparative
investigation. Consciousness and Cognition, 22, 430–444.
doi:10.1016/j.concog.2013.01.009.
Schilder, P. (1935). The image and the appearance of the human body.
London: Kegan, Paul, Trench, Trubner and Co..
Smucny, J., Rojas, D. C., Eichman, L. C., & Tregellas, J. R. (2013).
Neural effects of auditory distraction on visual attention in schizo-
phrenia. PloS One, 8 . doi:10.1371/journal.pone.0060606.
http://journals.plos.org/plosone/article?id=10.1371/journal.
pone.0060606. Accessed: 01 January 2016
Stanghellini, G., Ballerini, M., Fusar, P., & Cutting, J. (2012).
Abnormal bodily experiences may be a marker of early schizo-
phrenia. Current Pharmaceutical Design, 18, 392–398.
doi:10.2174/138161212799316181.
Stanghellini, G., Ballerini, M., Blasi, S., Mancini, M., Presenza, S.,
Raballo, A., & Cutting, J. (2014). The bodily self: a qualitative study
of abnormal bodily phenomena in persons with schizophrenia.
Comprehensive Psychiatry, 55, 1703–1711. doi:10.1016/j.
comppsych.2014.06.013.
Stern, D. (1985). The interpersonal word of the infant. USA: Basic
Books.
Tatangelo, G. L., & Ricciardelli, L. (2015). Children body image and
social comparisons with peers and the media. Journal of Health
Psychology, 25, 18–36. doi:10.1177/1359105315615409.
Vancampfort, D., Knapen, J., Probst, M., van Winkel, R., Deckx, S.,
Maurissen, K., et al. (2010). Considering a frame of reference
for physical activity research related to the cardiometabolic risk
profile in schizophrenia. Psychiatry Research, 177, 271–279.
doi:10.1016/j.psychres.2010.03.011.
Vancampfort, D., Probst, M., Sweers, K., Maurissen, K., Knapen,
J., & De Hert, M. (2011). Relationships between obesity,
functional exercise capacity, physical activity participation
and physical self-perception in people with schizophrenia.
Acta Psychiatrica Scandinavica, 123, 423–430. doi:10.1111
/j.1600-0447.2010.01666.x.
Curr Psychol
